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FOREWORD 

This Indian Standard ( Third Revision ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Plastics Sectional Committee had been approved by the Petroleum, Coal and Related 
Products Division Council. 

The term 'phenolic resins' refers to synthetic resins or modified products obtained by condensation of 
phenol with aldehydes, particularly formaldehyde and the products of the addition of phenols to un- 
saturated compounds e\g. acetylene, terpenes and natural resins ( strictly speaking these second 
category resins are not what are normally regarded as resins for the production of plastics. They are 
used particularly in certain surface coatings. Also resins in which the original properties are so 
changed by the modification e.g. by rosin that they resemble more closely those of the modifying 
medium are not regarded as phenolic resins). Phenolic resins may be classified in a number of way such 
as by the type of raw materials, the type of resin produced, the type of modifying agent, the physical 
form of the commercial product, the degree of condensation, the type of catalyst and the type of 
hardener. Besides unsubstituted phenol, derivatives of phenol which include cresols, xylenols and 
other alkyl phenols ( for example /?-tert-butyl phenol, />-tert-octyl phenol and ^-tert-nonyl phenol ), 
arylphenols ( for example phenylphenol and naphthols ) and divalent phenols ( such as resorcinol and 
bisphenol A ) are also used for the manufacture of phenolic resins. The most important aldehyde 
component is formaldehyde, which is used in various forms, including aqueous solution and solid 
paraformaldehyde, and also as compounds which gives rise to formaldehyde. Other aldehydes ( for 
example acetaldehyde, acrolein, benzaldehyde and furfural ) are employed to a more limited extent, 
as also as ketones. Depending on factors such as the volume and molar ratio of the materials, the 
reaction conditions and the catalysts employed, two different classes of product are obtained: novolaks 
and resols. Novolaks also known as two-steps resin are non-self-curing, soluble, fusible phenolic resins 
that remain stable when stored, the phenol nuclei of which are linked primarily by methylene bridges 
and can be made to react further and cross-link by the addition of hardeners; heating is also usually 
necessary. Resols also known as one-step resin are soluble, fusible phenolic resins which contain 
methylol groups and methylene — ether and sometimes also methylene-amine bridges and are self- 
curing. They cross-link into insoluble products when heated and/or mixed with "catalyst, without 
addition of further reaction components. Resols are perishable and can be stored for a limited time 
only. Phenolic resins can be modified by chemical reaction of the methyol or the phenolic hydroxyl 
groups and/or by physical dispersion of the modifying agent. These resins can be either self-curing or 
non-self-curing, depending on their structure. Phenolic resins are manufactured and used in various 
forms, such as liquids, solids, as palletized, flake, granular or finely powdered products and solutions 
or dispersions in water and/or organic solvents. 

This Indian Standard was first issued in 1959 covering the material for use in general purpose mould- 
ings only. Subsequently it was revised in 1963 and 1966 respectively to include the improved variety 
of moulding materials such as, medium shock-resistant type, heat resistant type and electrical low loss 
types. Considering the overall level of products manufactured and marketed in our country by various 
organizations at present and the fact that no organization is marketing one-step phenolic resin based 
moulding materials anymore the third revision of this standard has been necessitated. In this revision, 
various grades have been modified and the phenolic moulding materials have been classified by type 
and grade according to their use and properties. 

Considerable assistance have been derived from the following publications while preparing this 
standard: 

ISO/TR 8244 : 1988 'Plastics — Phenolic resins — Basis for classification — Technical report* 
issued by International Organization for Standardization ( ISO ) 

ISO 800 : 1992 'Plastics — Phenolic moulding materials — Specification' issued by International 
Organization for Standardization ( ISO ) 

BS 771 : 1992 Phenolic moulding materials 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values { revised)*. The number of signi- 
ficant places retained in the rounded off value should be the same as that of the specified value in this 
standard. 
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Indian Standard 



PHENOLIC MOULDING MATERIALS 
SPECIFICATION 

( Third Revision J 



1 SCOPE 

This standard specifies requirements, methods 
of sampling and tests for the phenolic moulding 
materials classified into types and grades 
according to their use and properties. 

2 NORMATIVE REFERENCES 

The following standards contain provisions 
which, through reference in this text, constitute 
provisions of this Indian Standard. At the time 
of publication, the editions indicated were 
valid. All standards are subject to revision, and 
parties to agreements based on this standard 
are encouraged to investigate the possibility of 
applying the most recent editions of the 
standards indicated below: 

IS No; Title 

196 : 1966 Atmospheric conditions for 

testing ( revised ) 

335 : 1983 Insulating oils ( third 

revision ) 

867 : 1963 Methods of test for pheno- 

lic moulding materials 
( revised ) 

1998 : 1962 Methods of test for thermo- 

setting synthetic resin 
bonded laminated sheets 

2259 : 1963 Method of test for the 

determination of insulation 
resistance of solid insulating 
materials 

2584 : 1963 Method of test for electric 

strength of solid insulating 
materials at power 

frequencies 

2824 : 1975 Method for determining 

the comparative tracking 
index of solid insulating 
materials under moist 
conditions (first revision ) 

2828 : 1964 Glossary of terms used in 

the plastic industry 

3389 : 1994 Urea-formaldehyde moulding 

materials ( first revision ) 

3396 : 1979 Methods of test for volume 

and surface resistivities of 
electrical insulating mate- 
rials (first revision ) 



13360 
( Part 1 ) : 1992 

13411 : 1992 



IS No, Title 

4905 : 1968 Methods for random samp- 

ling 

Plastics — Methods of 

testing: Part 1 Introduction 

Glass reinforced polyester 
dough moulding compounds 

3 TERMINOLOGY 

3.1 For the purpose of this standard, the 
definitions given in 2 of IS 867 : 1963, 
IS 2828 : 1964 and the following shall apply. 

3.1.1 Phenolic Moulding Material 

Thermosetting material based on a phenolic 
resin and used in the manufacture of thermo- 
set-moulded articles. Other ingredients such as 
fillers, plasticizers, catalysts and colourants 
may be incorporated. 

3.1.2 Phenolic Resin 

Generic term for a class of resin made by the 
polycondensation of phenol, and/or its homo- 
logues and/or derivatives of phenol or its 
homologues, with aldehydes or ketones. These 
thermosetting resins can be either novolaks 
( two step PF 2 ) or resols ( one-step PF 1 ). 

NOTE — Novolaks resins require a cross-linking 
agent, generally hexamethylene tetramine. 

4 TYPES 

4.1 Four types 
follows: 



of material are specified as 



Type A — General Purpose, 
Type C — Heat Resistant, 
Type D — Impact Resistant, and 
Type E — Electrical Applications. 

4.2 Filler 

The type of filler to be used in each type of 
moulding material is not specified, but the 
significant filler used is usually as shown in the 
following examples: 



Type of Material 


Main Filler 


A 


Wood Flour 


C 


Asbestos 


D 


Cellulose/Glass 


E 


Mica/Nylon 
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4.3 Resin 

Abbreviation is used to indicate the type of 
phenolic resin as follows: 

Two-step phenolic resin: PF 2 

4.4 Grades 

The various types of material are further sub- 
divided into the grades based on property levels 
and requirements. 

Example: 

PF2A1 is a phenolic moulding material made 
from two-step resin, intended for general 
applications. The last digit indicates a parti- 
cular grade of one type of material. 

5 CLASSIFICATION 

5.1 The following list shows the types and 
grades of material covered by this specification, 
together with their applications and distin- 
guishing properties: 

Type and Grade Applications and Dis- 

tinguishing Properties 



PF2A1 


General purpose 




applications 


PF2A2 


Similar to Type 




PF2A1 but with 




improved electrical 




and mechanical 




properties 


PF2C1 


Heat resistant 


PF2C2 


Heat resistant, im- 




pact strength higher 




than type Ph2Cl 


PF2C3 


Heat resistant, simi- 




lar to type PF2C1 




but with improved 




electrical properties 


PF2D1 


Impact resistant 


PF2D2 


Impact resistant, 




impact strength 




higher than type 




PF2D1 



PF2D3 

PF2D4 

PF2E1 
PF2E2 



Impact resistant, 

impact strength 

higher than type 
PF2D2 

Impact resistant, 

impact strength 

higher than type 
PF2D3 

Electrical low-loss 
application 

Electrical low-loss 
applications but with 
higher mechanical 
properties PF2E1 



5.2 It should not be inferred from the classifi- 
cation that materials of any particular grade 
are necessarily unsuitable for applications other 
than those indicated or that specific materials 
will be suitable for all applications within the 
wide descriptions given. 

6 REQUIREMENTS 

Phenolic moulding materials complying with 
this specification shall meet the appropriate 
properties requirements shown in Table 1. 

Though no specific limits are placed on the 
flow-rate, a suitable flow-rate is essential for the 
satisfactory usage of phenolic moulding material 
and shall, therefore, be specified in any con- 
tract. The method of test and flow rate value 
shall be agreed by the interested parties. How- 
ever, generally test method for the determi- 
nation of time of flow as per clause 7 
of IS 867 : 1963 is recommended and used. 

In addition, for some applications, it may be 
desirable for information to be made available 
on other properties of the moulding materials, 
for example, curing time, particles distribution 
( size ) or moisture content, etc. If this is so, 
these properties and the methods of test to be 
used should be agreed by the interested 
parties. 

7 STORAGE TEST 

The material, when stored in original sealed 
containers under normal temperature condi- 
tions, shall retain the properties for a period of 
not less than one year from the date of 
manufacture. 

8 TEST SPECIMENS 

8.1 Bulk factor, moisture content, flow and 
particle size, shall be measured on the moulding 
material itself as supplied. The other properties 
shall be determined on moulded test specimens 
prepared in accordance with the method 
prescribed in the relevant test methods. 

NOTE — IS 13360 ( Part 2/Sec 2 ) 'Plastics — 
Methods of Testing: Part 2 Sampling and prepara- 
tion of test specimen, Section 2 Compression mould- 
ed test specimens of thermosetting material' is under 
preparation. Till such time ISO 295 : 1991 'Plas- 
tics — Compression moulding of test specimens of 
thermosetting materials' issued by International 
Organization for Standardization ( ISO ) shall be 
followed unless otherwise specified in the relevant 
test methods. It is permissible to machine test 
specimens from sheet moulded [ see IS 13360 
(Part 2/Sec 4): 1993 'Plastics — Methods of 
testing: Part 2 Sampling and preparation of test 
specimen, Section 4 Preparation of test specimens 
by machining' ] under the moulding conditions 
of ISO 295 : 1991 as long as it can be shown that the 
test specimens give results which do not differ 
significantly from those with moulded test 
specimens. 



Table 1 Property Requirements of Phenolic Moulding Materials 

( Clause 6 ) 



UJ 



SI No. Property 


Unit 








Requirements for Type and Grade 










Method of Test 




4 


Type A 




TypeC 






Type D 






Type E 


Ref to 








PF2A1 PF2A2 


^PF2C1 


PF2C2 


PF2C3 


PF2D1 


PF2D2 


PF2D3 


PF2D4 


PF2E1 PF2E2 


*"" IS 


Annex 


0) (2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(ID 


(12) 


(13) 


(14) 


(15) 


(16) 


A) Properties measured on mouldi 


ng materials 


























i) Bulk factor, Max 


— 


3 


3'0 


40 


6 


40 


50 


6'0 


80 


150 


40 


4'5 


6 of 

867 : 1963 


"~™ 


ii) Flow rate 


Seconds 




« Values to be agreed by the interested parties ( see Note 2 ) > 






7 of 
867 : 1963 


— 


B) Properties measured on test specimens 




























i) Flexural stress at 


MPa 


70 


70 


50 


50 


50 


55 


60 


70 


80 


60 


70 


Annex F of 


— 


rupture, Min 
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ii) Izod impact strength 


J/m 


15 


15 


20 


40 


20 


35 


50 


65 


140 


15 


20 


Annex E of 


— 


( Notched ), Min 


of notch 
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iii) Temperature of 


°C 


140 


140 


150 


160 


150 


135 


140 


145 


160 


160 


125 


Annex H of 


— 


deflection under load, Min 
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iv) Incandescence resistance 




< — 


There shall be no ' 


visible flame from any specimen after removing the ignitionbai 


: — > 


Annex C of 


A 


(Flammability characteristic 


)- 
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( see Note 3 ) 






























v) Insulation resistance 


ohm 


10 8 


10 9 


10 8 


10 8 


10™ 


10 8 


10 8 


10 8 


10 9 


10 12 


10 10 


2259 : 1963 


— 


( see Note 4 ), Min 






























vi) Surface resistivity, Min Logic ohm 


8'5 


89 


97 


97 


100 


85 


8-5 


8 5 


90 


11*5 


no 


3396 : 1979 


— 


vii) Volume resistivity, Min Log 


io ohm-cn 


l 93 


97 


97 


97 


100 


93 


93 


93 


9'7 


115 


110 


3396 : 1979 


— 


viii) Electric strength at 90°C, 


MV/m 


30 


40 


30 


3'0 


50 


3*0 


30 


30 


40 


6'5 


50 


2584:1963 


— 


ix) Power factor at lMc/Sec, Max — 


— 


— 


— 


— 


— 














0025 


0035 


17 of 


_ 
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x) Permittivity at lMc/Sec, Max — 


— 


_ 


— 


— 


— 


— 


— 


„ 


— 


5'8 


5 


do 


— 


xi) Comparative tracking 


V 


— 


100 


— 


— 


125 


— 


— 


— 


— 


150 


125 


2824 : 1975 


— 


index ( CTI ), Min 






























xii) Water absorption, Max 


mg 


60 


55 


40 


50 


40 


80 


100 


100 


80 


25 


35 


Annex D of 
13411 : 1992 


— 


xiii) Moulding shrinkage, Max 


/o 


^ . 






Values to 


be agreed by the interested 


parties- 






> 


Annex B of 
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NOTES 

1 The requirements apply to the mean results for the number of test specimens specified for each method. 

2 Flow properties shall be agreed between the purchaser and the supplier. 

3 Modified by 9.3. 

4 Either insulation resistance or surface and volume resistivity shall satisfy the requirements of this standard. 
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Test specimens to be used in determining pro- 
perties given in Section B of Table 1 shall 
be conditioned under prevailing atmospheric 
conditions as indicated in IS 196 : 1966 and 
IS 13360 ( Part 1 ) : 1992 unless otherwise 
stated in the method of test or agreed between 
the interested parties. 

Tests shall commence not less than 16 hours and 
not more than 72 hours after the test specimens 
have been moulded unless otherwise specified 
in the test methods. 

When the test specimens have been moulded 
from powder which is preheated or dried, then 
this fact shall be stated in the test report. The 
conditions for preheating or drying shall also 
be given. 

8.2 Mould the specimens in a flash, a positive 
or semi-positive mould, with a moulding 
pressure of 15 MPa to 45 MPa ( 150 
to 450 kg/cm 2 ) and a mould temperature 
of 160°C ± 3°C. 

If desired, preheat the material before loading 
into the mould. 

NOTE — While preparing test specimens for the 
determination of volume resistivity, do not pre-heat 
the moulding material before loading into the 
moulding and do not allow the mould to- breath. 

A curing time of 1 minute per millimetre of 
thickness is recommended as a minimum unless 
high frequency electrical preheating is employed 
when a curing time of 30 seconds per milli- 
metre of thickness is permissible. 

If found necessary, chill the mould before 
ejection of the moulding. Cool the specimens 
to room temperature. Note that all surfaces of 
the specimens are free from visible flaws, 
scratches or imperfections. 

9 METHODS OF TEST 

9.1 Determination of Flexural Stress at Rupture 

Five test specimens of dimensions not less 
than 80 mm x 10 mm x 4 mm shall be used 
for the determination. Test shall be carried 
out in accordance with Annex F of 
IS 13411 : 1992. For both moulded bars and 
test specimens machined from material moulded 
in the form of a plate, the load shall be applied 
parallel to the direction of moulding pressure. 
Testing speed shall be 2 ± 0*2 mm/min. 

9.2 Determination of Impact Strength ( Izod ) 

Five test specimens of dimensions 63-5 mm x 
12-7 mm x 12-7 mm shall be used for the 
determination. Test shall be carried out in 
accordance with Annex E of IS 13411 : 1992. 



9.3 Determination of Incandescence Resistance 
( Flammability Characteristics ) 

Three test specimens each measuring 10 mm x 
4 mm x 80-130 mm in length shall be used for 
the determination. Except for the following 
details, the test shall be carried out in accord- 
ance with Annex C of IS 3389 : 1994. 

After 3 minutes turn the ignition bar holder 
away from the specimen and note whether 
there is any visible flame on the specimen 
during the next 30 s. 

9.4 Determination of Temperature of Deflection 
Under Load 

Two test specimens of dimensions not less 
than 110 mm x 10 mm x 4 mm shall be used 
for the determination. Test shall be carried out 
in accordance with Annex H of IS 13411 : 1992. 

9.5 Determination of Insulation Resistance 

The test specimen shall be in the form of a flat 
plate moulded to a thickness of 3-0 ± 0-2 mm. 
The taper pin electrodes shall be used. Before 
carrying out the test, the test specimen 
shall be conditioned ( without electrodes ) in 
an oven at 50 ± 2°C for 24 ± 1 hour and then 
cooled to a room temperature in a desiccator. 
It shall then be immersed in distilled or de- 
ionized water maintained at 27 ± 2°C for 
24 ± 1 hour. Before the specimen tested, the 
water on its surface shall be removed with 
blotting paper or filter paper or with a clean 
absorbent cloth and the electrodes then fitted. 
Measurement of insulation resistance shall be 
made within 5 minutes after the end of the 
immersion. At least 2 test specimens shall be 
used for determination. The test shall be 
carried out in accordance with IS 2259 : 1963. 

9.6 Determination of Electric Strength at 
Power Frequencies 

At least five test specimens shall be used for 
the determination. It may be necessary to 
measure the short time value on an additional 
test specimen in order to determine the initial 
voltage to be applied. Each test specimen shall 
be 3-0 ± 02 mm thick and not less 
than 100 mm in diameter. Each test specimen 
shall be immersed in oil at the temperature 
of 90 ± 2°C for 15-20 minutes before the 
test and also during the test. The oil shall, 
preferably, be one complying with the require- 
ments of IS 335 : 1983. The 20 seconds step- 
by-step method shall be used. The test shall be 
carried out in accordance with IS 2584 : 1963. 

The mean of the three determinations ( other 
than the first and the subsequent disregarded 
ones ) shall be taken as the representative value 
of electric strength for the test sample 
material. 
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9.7 Determination of Power Factor and Permit- 
tivity at a Frequency of One Mega Cycle per 
Second 

At least two test specimens shall be used for 
the determination. Test specimens shall be 
moulded disc 50 ± 1 mm in diameter and 1*5 
to 3*2 mm thick. Test shall be carried out in 
accordance with 17 of IS 1998 : 1962. 

9.8 Determination of Tracking Resistance Under 
Moist Conditions 

The voltage applied shall be the proof voltage 
given in the table of properties requirements. 
The material shall not track before 51 drops 
of electrolyte have fallen. Test shall be earned 
out in accordance with IS 2824 : 1975. At least 
two determinations shall be made. 

9.9 Determination of Surface Resistivity 

At least two specimens shall be used for the 
determination. Test specimens shall be 3-0 ± 
0*2 mm thick and not less than 100 mm in 
diameter and shall be flat. Test shall be 
carried out in accordance with IS 3396 : 1979. 

9.10 Determination of Volume Resistivity 

At least two specimens shall be used for deter- 
mination. Test specimens shall be 3*0 ± 0*2 mm 
thick and not less than 100 mm in diameter. 
Test shall be carried out in accordance with 
IS 3396 : 1979. 

9.11 Determination of Water Absorption 

Two test, specimens 50 mm ± 1 mm in dia- 
meter and 3 mm ± 0*2 mm thick shall be used 
for the determination. Test shall be carried out 
in accordance with Annex D of IS 13411 : 1992. 

As an alternative, when agreed by the interest- 
ed parties, square specimens of side 50 i 1 mm 
cut from 4-0 ± 0-2 mm thick moulded plates 
may be used. If this alternative type of test 
specimen is used, the requirements shall also be 
the subject of agreement by the interested 
parties. 

9.12 Determination of Moulding Shrinkage 

Two test specimens of dimensions 120 mm x 
15 mm x 10 mm shall be used for the determi- 
nation. Test shall be carried out in accordance 
with Annex B of IS 13411 : 1992. For material 
intended for injection or transfer moulding the 
method of preparation of the test specimens 
shall be agreed by the interested parties. 

10 PACKING AND MARKING 

10.1 Packing 

The material shall be packed in well-closed 
containers as agreed to between the purchaser 
and the supplier. Precautions should be taken 
to avoid moisture ingress. 



10.2 Marking 

The containers shall be securely closed and 
legibly marked with the following information: 

a) Indication of the source of manufacture 
and recognized trade-mark, if any; 

b) Name, type and grade of the material; 

c) Colour of the material; 

d) Net mass of the material in the con- 
tainer; 

e) Month and year of manufacture; and 

f ) Lot number or batch number. 

10.3 BIS Certification Marking 

The containers may also be marked with the 
Standard Mark. 

10.3.1 The use of the Standard Mark is 
governed by the provisions of Bureau of Indian 
Standards Act, 1986 and the Rules and Regu- 
lations made thereunder. The details of condi- 
tions under which the licence for the use of 
Standard Mark may be granted to manu- 
facturers or producers may be obtained from 
the Bureau of Indian Standards. 

11 SAMPLING 

11.1 General 

In drawing, preparing, storing and handling 
samples, the following precautions and direc- 
tions shall be observed: 

a) Samples shall not be taken in an exposed 
place. 

b) The sampling instrument shall be made 
of stainless steel and shall be clean and 
dry. 

c) Precautions shall be taken to protect the 
samples, the material being sampled, the 
sampling instrument and the containers 
for sample from adventitious contamina- 
tion. 

d) Samples shall be placed in suitable, 
clean, dry, air-tight metal or polythene 
containers on which the material has no 
action. 

e) Sample containers shall be of such a 
size that they are almost completely 
filled by the sample. 

f) Each sample container shall be sealed 
air-tight with a stopper after filling and 
marked with full details of sampling, such 
as the date of sampling, the month and 
year of manufacture of the material, the 
name of the material, etc. 

g) Samples shall be stored in such a manner 
that the temperature of the material does 
not vary unduly from the room tempera- 
ture ( cool, dry and away from sun ). 
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11.2 Scale of Sampling 

11.2.1 Lot 

All the containers of phenolic moulding 
material of the same type and grade, manu- 
factured under similar conditions of production 
shall be grouped together to constitute a lot. 

11.2.1.1 Number of samples 

For ascertaining the conformity of the material 
in a lot to the requirements of the specification, 
tests shall be carried out on each lot separa- 
tely. The number of containers to be selected 
from the lot shall depend upon the size of the 
lot and shall be in accordance with Table 2. 

Table 2 Scale of Sampling 



Lot Size 

(1) 
Up to 150 
151 to 300 
301 to 500 
501 and above 



No. of Containers to be 
Selected from the Lot 

(2) 
3 
4 

5 
7 



Each container in the sample shall be selected 
at random from each lot. For this purpose, 
reference may be made to IS 4905 : 1968. 

11.3 Preparation of Test Samples and Referee 
Sample 

11.3.1 Sampling Instrument 

For sampling, instrument made of stainless 
steel shall be as used as shown in Fig. 1. It 
shall be capable of taking samples from all 
points when inserted in the container. 

11.3.2 From each of the containers selected, 
representative portion of the material shall be 
drawn with the help of the sampling instrument. 
For this purpose, the material shall be taken 
from different points — at least 75 mm away 
from any surface in the case of large containers, 
and 25 mm away in the case of small containers. 
The total quantity of the material collected 
from each container shall be sufficient for 
determinations of the various characteristics 
as specified in the relevant material specifi- 
cation ( see 11.3.3 and 11.3.4 ). 

11.3.3 Out of these portions, a small but equal 
quantity of the material shall be taken out and 
mixed thoroughly to form a composite test 
sample. The composite test sample thus formed 
shall be divided into three parts and transferred 
to separate bottles. One of these bottles shall 
be marked for the purchaser, another for the 
supplier and the third for the referee. 

11.3.4 The remaining portion of the material 
from each container shall be divided into three 



parts and each such part shall be transferred to 
separate bottles which are then sealed airtight 
with stoppers and labelled with full identifi- 
cation particulars of the sample. The material 
in each such sealed bottle shall constitute an 
individual test sample. These individual test 
samples shall be grouped into three sets in such 
a way that every set has a test sample represen- 
ting each container selected. One of these three 
sets shall be marked for the purchaser, another 
for the supplier and the third for the referee. 

11.3.5 Referee Sample 

Referee sample shall consist of the composite 
test sample and a set of individual test samples 
marked for the purpose and shall bear the seals 
of the purchaser and the supplier and shall be 
used in the case of a dispute between the two. 

11.4 Number of Tests 

The test for description ( 5.1 ), Bulk factor 
[ Table 1 (i) ] and Flow [ Table 1 (ii) ] shall be 
made on each of the individual samples while 
tests for all other characteristics shall be made 
on the composite sample. 

11.5 Criteria for Conformity 

11.5.1 Individual Samples 

11.5.1.1 From test results for each characteris- 
tic tested on individual samples, the Aver- 
age (X) and Range (R) ( if sample size is less 
than 10 ) or Average Range {R) ( if sample is 
greater than or equal to 10 ), shall then be 
calculated from test results. 



Average (X) 



Sum of all test results 
Number of test results 



* Range (i?) = Difference between maximum 
and minimum test results 

NOTE — For sample size 10 or more, range is cal- 
culated for five test results taken in order in which 
they are obtained and then average Range {R) is 
compuied. 

The lot shall be considered as meeting the 
requirements of these characteristics, if 

( X -4- 0-6 R ) or ( X + 0-6 R ) is less than 
or equal to the maximum specified limit 
or ( X — 0*6 R ) or ( X — 0-6 R ) is greater 
than or equal to the minimum specified 
limit for each of these characteristics. 

11.5.2 Composite Sample 

11.5.2.1 In respect of each characteristic tested 
on the composite sample, the lot shall be 
declared as conforming to the requirements of 
the specification if the test results on the 
composite sample satisfy the corresponding 
requirement. 
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11.5.2.2 The lot shall be declared as conform- 
ing to the requirements of the specification 
if 11.5.1 and 11.5.2 are satisfied. 

12 FREQUENCY OF TEST 

12.1 In determining compliance of a material 
with the requirements of this standard, it is 
usually appropriate to determine some proper- 
ties more frequently than others. For example, 
if the properties listed below for frequent 
determination are determined on one batch 
in 10 batches, it may be sufficient to determine 
the remaining properties on one batch in fifty 
batches. 

12.2 Properties Requiring Frequent 
Determination 

a) Bulk factor, 

b) Flow, 



c) Flexural stress at rupture, 

d) Impact strength ( notched ), 

e) Insulation resistance, 

f ) Electric strength at 90°C, 

g) Water absorption, 

h) Surface resistivity, and 
j) Volume resistivity. 

12.3 Properties Requiring Less Frequent 
Determination 

a) Incandescence resistance ( flammability 
characteristics ), 

b) Dielectric dissipation factor ( power 
factor and permittivity ), 

c) Temperature of deflection under load, 

d) Tracking resistance, and 

e) Moulding shrinkage. 
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SECTION XX 
Fig. 1 Sampling Instrument 
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